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Abstract

Objective: Limited data exist describing possible delays in patient transfer from the

emergencydepartment (ED) as a result of languagebarriers and the effects of interpre-

tation services. We described the differences in ED length of stay (LOS) before inten-

sive care unit (ICU) arrival andmortality based on availability of telephoneor in-person

interpretation services.

Methods: Using an ICU database from an urban academic tertiary care hospital, ED

patients entering the ICU were divided into groups based on primary language and

available interpretation services (in-person vs telephone). Non-parametric tests were

used to compare ED LOS andmortality between groups.

Results:Among 22,422 included encounters, English was recorded as the primary lan-

guage for 51% of patients (11,427), and 9% of patients (2042) had a primary language

other than English. Language was not documented for 40% of patients (8953). Among

encounters with patients with non-English primary languages, in-person interpreta-

tion was available for 63% (1278) and telephone interpretation was available for 37%

(764). In the English-language group, median ED LOS was 292 minutes (interquartile

range [IQR], 205–412) comparedwith 309minutes (IQR, 214–453) for patients speak-

ing languageswith in-person interpretation available and 327minutes (IQR, 225–463)

for patients speaking languageswith telephone interpretation available.Mortalitywas

higher among patients with telephone (15%) or in-person (11%) interpretation avail-

able comparedwith patients who primarily spoke English (9%).

Conclusions: Patients with primary languages other than English who were critically

ill spent a median of 17 to 35 more minutes in the ED before ICU arrival and experi-

enced higher mortality rates compared with patients who spoke English as a primary

language.
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1 INTRODUCTION

1.1 Background

Emergency departments (EDs) in the United States are increasingly

crowded, withmedianwaiting times of 2 to 5.5 hours in some regions.1

Emergency physicians must prioritize patient needs and anticipate

which patients require immediate transfer to the intensive care unit

(ICU). A longer wait time spent in the ED before ICU admission is

linked to poorer patient outcomes such as increased ICU length of

stay (LOS) and increased mortality.2 Disparities in ED wait times

and time in the ICU have been observed with patients of minority

racial/ethnic groups experiencing longer wait times compared with

White patients.3–5 Furthermore, patients with limited English profi-

ciency (LEP) may be at greater risk for longer delays in transfer from

the ED to the ICU because of communication barriers.6 Professional

translation services are largely underused in the ED setting.7 Many

clinicians rely on family members or uncertified bilingual medical staff

to interpret during clinical care.8,9 However, studies have shown that

professional interpretation services are associated with better patient

outcomes compared with relying on someone without formal training

to interpret.8,10 Although the effects of using professional versus non-

professional interpreters havebeenexamined,11 little is known regard-

ing the effects of using an in-person versus telephone interpreter.

1.2 Importance

Multiple studies have shown negative effects, such as unnecessary

intubations or decreased satisfaction with care, when patients with

LEP do not have access to professionally trained interpreters.8,9,11

Professional interpretation services may be delivered through differ-

ent modalities, including by telephone or in person. In-person ser-

vices offer the benefits of having face-to-face interaction between

the patient, interpreter, and healthcare professional; however, hav-

ing constant immediate availability of professionally trained inter-

pretation staff in all needed languages may not be feasible at all

facilities.12 Telephone-based interpretation offers the potential advan-

tage of faster access to more languages but may be perceived as less

personable and result in inferior communication compared with in-

person interpretation.13 Little is known about the differences in wait

times for English-speaking patients versus patients with LEP who are

admitted to the ICU from the ED and the potential effects of the mode

of interpretation services. The effect of interpretation servicemodality

on EDLOSbefore ICUadmission is an important potentiallymodifiable

factor that ED leadership can consider to improve patient experience

and patient flow.

1.3 Goals of this investigation

Our objective was to describe the association between the availabil-

ity of in-person and phone interpretation services and ED LOS before

ICUadmission forpatientswithLEPcomparedwithpatientswhospoke

The Bottom Line

In this study using a large ICU database (Medical Infor-

mation Mart for Intensive Care III), patients requiring in-

person or telephone English translation experienced longer

times in the emergency department (ED) before ICU trans-

fer (327/309 minutes vs 292 minutes) and higher mortality

rates (15%/11%vs9%).Availability of interpretation services

by phone was associated with longer ED times and higher

mortality rates comparedwith in-person services. Additional

study is needed to elicit the reasons for these treatment dis-

parities.

English as a primary language. We also compared mortality after ICU

admission between patients with LEP and patients who spoke English

as a primary language. We further examined the association between

ED LOS and patient race/ethnicity.

2 METHODS

2.1 Study design, setting, and selection of
participants

The Medical Information Mart for Intensive Care III (MIMIC-III) Crit-

ical Care Database14 from the Massachusetts Institute of Technol-

ogy Lab for Computational Physiology was used for this project. This

database contains information for >53,000 ICU admissions for adult

patients (age>16 years) hospitalized from 2001 to 2012 at Beth Israel

Deaconess Medical Center in Boston, MA.14 From this database, the

admissions table was used, specifically sections of the language (LAN-

GUAGE), ED registration time (EDREGTIME), ED transfer to ICU time

(EDOUTTIME), admission type (ADMISSION_TYPE), death (HOSPI-

TAL_EXPIRE_FLAG), and ethnicity (ETHNICITY). Access and analysis

of data were performed under Duke University Hospital institutional

review board approval Pro00105982.

We included all patients who were admitted to the ICU from the

ED.We excluded patients admitted to the ICU from any other location.

We also excluded patients for whom ED LOS could not be calculated

because of missing data.

2.2 Measurements

The patient’s primary language was ascertained from a language

variable recorded during the ED encounter. Language was grouped

into the following 3 categories: English, other languages, and unknown

(when there was no entry in the language data field). For primary

languages other than English, physicians who worked at the medical

center during the collection of MIMIC-III data were consulted to
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TABLE 1 Top diagnoses by patient primary language or available interpretation services category

Diagnoses within each language category

Diagnosis

English speaking,

% (n)

In-person

interpretation, % (n)

Phone interpretation,

% (n)

Pneumonia 5 (577) 6 (72) 8 (61)

Sepsis 3 (337) 3 (37) 5 (38)

Upper/lower gastrointestinal bleed 4 (442) 2 (42) 4 (29)

Congestive heart failure 3 (298) 4 (47) 3 (21)

Alteredmental status 3 (324) 2 (29) 3 (21)

Intracranial hemorrhage 2 (280) 2 (20) 2 (15)

Abdominal pain 2 (231) 1 (17) 2 (16)

Fever 2 (236) 1 (15) 3 (25)

Fall 2 (191) 2 (20) 2 (14)

Chest pain 3 (292) 3 (34) 1 (8)

determine whether interpretation services for each language were

available in person or by telephone only. Patient race/ethnicity was

categorized into the following groups: Asian, Black/African, Hispanic

or Latino, other, unknown/not specified. Diagnosis is suspected to

play an important role in ED LOS. As such, we evaluated the most

common diagnoses for patients in each language group by selecting all

diagnoses with≥300 occurrences in the analysis sample.

Our primary outcome was ED LOS before ICU arrival. ED LOS was

calculated as the difference between ED registration time and ICU

arrival time. Our secondary outcome was patient mortality after ICU

admission. This information was ascertained using the hospital expire

flag, which indicatedwhether a patient died in the hospital after admis-

sion to the ICU.

2.3 Analysis

Descriptive statistics were calculated including frequencies and per-

centages for categorical variables and medians with interquartile

ranges for continuous, non-normally distributed variables. The distri-

bution of ED LOS timeswas compared between language and interpre-

tation service categories using aKruskal-Wallis test. If significancewas

found, pairwise comparisons were performed using a Wilcoxon rank

sum test and a Benjamini-Hochberg adjustment. A similar approach

was undertaken to compare ED LOS between patient race/ethnicity

groups. Mortality rates after ICU admission were compared between

groups using a chi-square test.

3 RESULTS

Of 55,976 ICU patients, 22,754 (41%) were directly admitted from the

ED. We excluded 332 (1%) patients for missing ED LOS data, leaving

22,422 patient encounters in the analysis sample (Figure 1). A total of

11,427 (51%) encounters hadEnglish recorded as the patient’s primary

TABLE 2 Median emergency department length of stay by patient
primary language or available interpretation services

Language or interpretation

services used

Emergency department

length of stay inminutes,

median (interquartile range)

English (n= 11,427) 292 (205–412)

In person (n= 1278) 309 (214–453)

Phone (n= 764) 327 (225–463)

Unknown (n= 8953) 322 (206–476)

language. A language other than English was documented as the pri-

mary language for 2042 (9%) encounters. Language was not recorded

for 8953 (40%) encounters. Among the 2042 encounters with patients

with primary languages other than English documented, interpretation

services were most often available in person (1278, 63%), and 764

(37%) of these encounters had documented primary languages for

which only telephone interpretation services were available. Primary

diagnoses were distributed similarly between language groups with

differences not exceeding 3% for any diagnosis category (Table 1).

Table 2 displays the median ED LOS stratified by language or avail-

able interpretation services modality. Median ED LOS was 292 min-

utes (interquartile range [IQR], 205–412) for encounters with English

recorded as the patient’s primary language. Encounters involving

patient primary languages for which in-person interpretation services

were available had a median ED LOS of 309 minutes (IQR, 214–453).

Median EDLOS for encounters involving languages forwhich only tele-

phone interpretation services were available was 327 minutes (IQR,

225–463). Comparedwith patients with English as a primary language,

the increase in ED LOS for patients with telephone-only interpretation

services available was statistically significant (P < 0.01). Similarly, the

increase in ED LOS for patients with in-person interpretation services

available achieved statistical significance (P< 0.01).

Overall, 14% (n = 3054) of included ICU patients in this study died.

A larger proportion of patients primarily speaking languages with
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F IGURE 1 Inclusion of records in the analysis sample, ED,
emergency department; MIMIC-III, Medical InformationMart for
Intensive Care III

in-person interpretation services available group died (11%, n = 141)

comparedwith patients in the English as a primary language group (9%,

n= 1074) (P< 0.01). Similarly, a larger proportion of patients primarily

speaking languages with phone interpretation services available died

(15%, n= 115) comparedwith the English as a primary language group

(P < 0.01). In addition, a larger proportion of patients primarily speak-

ing languages with phone interpretation services available died com-

pared with the group with in-person interpretation services available

(P= 0.02). The greatest mortality rate was seen in the group for whom

language was unknown or not recorded (19%, n= 1720; Figure 2).

Table 3 displays the median ED LOS stratified by patient

race/ethnicity. Race/ethnicity was documented for 95% (n = 21,312)

of patients overall. Of those with documented race/ethnicity, a total

of 74% (n = 16,508) of patients were documented as White, 13%

(n = 2855) were Black/African, 4% (n = 892) were Hispanic, 3%

(n= 539) were Asian, and 2% (n= 518) belonged to other racial/ethnic

groups. Black/African patients had a significantly longer median LOS

comparedwithWhite patients (342minutes vs 302minutes; P< 0.05).

Hispanic and Asian patients had a similar median LOS compared with

White patients.

TABLE 3 Median time in the emergency department based on
patient race/ethnicity

Patient

race/ethnicity

Emergency department length of

stay inminutes, median

(interquartile range)

White (n= 16,508) 302 (207–433)

Black/African (n= 2855) 342 (241–483)

Hispanic (n= 892) 294 (212–438)

Asian (n= 539) 312 (213–465)

Other (n= 518) 242 (152–387)

3.1 Limitations

Limitations include the retrospective nature of the data set, which pre-

cludes inferences regarding causality; however, these findings indicate

important differences that warrant further investigation. In addition,

it was not possible to control for potentially important confounding

variables, such as income, insurance, or how/when patients arrived at

the ED, which could have had significant associations with care. This

data setwas obtained froma single large academic center in a large city

and findings may not be directly generalizable to other settings. With

regard to interpretation services, this study usedwhether in-person or

telephone interpretation services were available for a given language

at the facility as a proxy for interpretation services used. Although

patients may have had access to professional in-person or telephone

interpretation services, it was not possible to know whether these

services were used or if another non-professional interpreter pro-

vided assistance. Availability of in-person interpretation services may

indicate a more commonly spoken language in the area and as such

an increased the likelihood of access to non-professionally trained

individuals who may have been able to provide interpretation. Plausi-

bly, the effects reported in this study may not translate across other

settings, especially those with only a few languages requiring interpre-

tation services (in this hospital therewere 19 languageswhen this data

F IGURE 2 Mortality of ICU patients admitted from the emergency department expressed as percentage of total (left) and count (right) based
on patient primary language or available interpretation servicemodality
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set was collected). Finally, there was a large number of records where

patient language was unknown because the field was left blank. Inter-

preting this field is challenging as the reasons for leaving the field blank

could vary. A blank field could indicate that the patient spoke English

and no interpretation services were needed. However, a blank field

may possibly indicate that the patient was unable to speak and thus

language was not ascertained. The median LOS in the unknown lan-

guage groupwas different from theEnglish-speaking group, suggesting

differences that warrant keeping the groups separate for analysis.

4 DISCUSSION

In this large study of ICU patients admitted from the ED, we found

disparities in the amount of time patients spent in the ED before

ICU admission related to the patient’s primary language and type of

interpretation services available. Compared with patients who spoke

English as a primary language, patients who primarily spoke other lan-

guages spent longer amounts of time in the ED before ICU admission,

and a larger proportion of these patients died.

Patients with primary languages that had telephone interpretation

services available spent evenmore time in the ED comparedwith those

with primary languages for which in-person interpretation services

were available. Although we were unable to directly measure time to

reach an interpreter, the increase in ED LOS is unlikely exclusively

attributed to the time it takes for an in-person interpreter to arrive at

the patient’s side, as patients with phone interpretation services avail-

able spent even more time in the ED than those with in-person inter-

pretation services available. It is hypothesized that time in the ED is

increased for those who need interpretation relative to English speak-

ers as the general process of accessing third-party interpretation can

add time to the visit length. This finding follows the results of a previous

study of>2million patients in Australia’s Queensland Public hospitals,

which found extended time in the ED for patients who did not speak

English.6

Underlying reasons for prolonged episodes of care in the patient

population whose primary language was not English are likely multi-

factorial and can only be postulated based on this data set. Plausible

factors include insurance status as well as other social determinants

of health and potentially bias or discrimination. From the documented

patient race/ethnicity information, the only group that had a signif-

icant difference in ED LOS, when compared with the most common

race/ethnicity (White) in the data set was Black/African. This finding

suggests that factors beyond language barriers may relate to longer

time spent in the ED. Previous studies have found longer ICU LOS for

Black versus non-Black patients for a veteran population4 and differ-

ences in ED time based on ethnicity.3

The ICUmortality rate for patientswhose primary languagewas not

Englishwas significantly higher than amongpatientswithEnglish docu-

mented as their primary language. Furthermore, the mortality rate for

those who had phone interpretation available was higher than those

who had in-person interpretation available. The distinction between

phone and in-person interpretation service availability was signifi-

cantly associated with mortality. Mortality was more common in this

ICU data set relative to the general ED population. Specifically, in this

study, there was a 14% mortality for patients who went from the ED

to the ICU versus < 1% mortality for patients within 30 days of entry

to the ED in a study by Baker et al.15 Although many things affect

mortality, the ability to communicate with a clinician effectively can be

critical for better diagnosis and timely treatment. This communication

breakdown could be reflected in the mortality results, where patients

primarily speaking English had a lower mortality rate than those who

primarily spoke other languages.

As a retrospective observational study, the signal of the importance

of access to different forms of interpretation services found in this arti-

cle warrants further investigation. Differences were found in key met-

rics including time in ED before ICU admission and death during hos-

pital stay based on the type of interpretation service available for a

patient’s primary language. Future research should examine the inter-

pretation services used rather than the availability of such services. In

addition, data on time to access a professional interpreter and differ-

ences in medical interventions based on diagnosis would be critical to

fully understand the various medical implications of need and usage of

medical interpretation services.

In summary, this observational study involving a large sample of

ICU patients from a single academic medical center examined the

effects of primary language and type of interpretation services avail-

able on ED LOS and mortality. Patients for whom interpretation ser-

vices were available spent a median of 17 to 35 minutes longer in the

EDbeforeentering the ICUcomparedwithpatientswhoseprimary lan-

guage was English. Interpretation services also were associated with

increased mortality rates in the ICU compared with English-speaking

patients, with patients who had access to in-person interpretation ser-

vices doing better than thosewho only had access to phone interpreta-

tion. Further work is needed to further explore the underlying causes

of these disparities.
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